



学校编码：10384                            分类号     密级        




















指导教师姓名：    李 磊  教 授 
专  业 名 称：    高分子化学与物理 
论文提交日期：    2014 年   月 
论文答辩时间：    2014 年   月 




答辩委员会主席：           
 
评    阅    人：           
 























另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的






































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 
















































































In recent years, the controlled synthesis of micro/nanostructured materials with 
tailored morphologies and patterns by self-assembly have attracted intense interest, 
because these micro/nanostructures are widely applicated in superhydrophobic surface, 
SERS-active substrate, catalysis, field emission, microfluidic devices, electrochemical 
devices, etc. and the properties and performances of them are largely dependent on the 
morphologies and structures of the primary building blocks and the way how the 
building blocks are assembled. In this thesis, honeycomb patterned porous films with 
through-pore structures, patterned carbon nanotubes, nanorings and three-dimensional 
graphene/metal nanoparticle composites have been prepared based on three kinds of 
self-assembly methods. The main content of this thesis is divided into the following 
five parts: 
Chapter 1: Self-assembly technology was briefly introduced. Three kinds of 
self-assembly methods, namely breath figure method, colloidal lithography and 
graphene self-assembly, for the preparation of micro/nanostructures were reviewed 
and the applications of these structures were briefly introduced. 
Chapter 2: We introduced the preparation of high-performance microsieves base 
on breath-figure process. Polymeric microsieves with uniform and tunable pores were 
fabricated with breath-figure method and sequent vulcanization procedure, using 
commercially available block copolymer polystyrene-b-polyisoprene-b-polystyrene. 
Uniform pore size and small film thickness endow the microsieves with high size 
selectivity and low operation pressure, while the cross-linked chemical structure 
makes them good mechanical property and excellent chemical and thermal stability. 
These microsieves are able to separate particles in various media, including corrosives, 
hot water and organic solvents. The process is a simple and inexpensive method for 
the preparation of high-performance microsieves. 
Chapter 3: We introduced the preparation of patterned carbon nanotubes based 
















hexagonal arranged dots and honeycomb, were fabricated by combining reactive ion 
etching and electron beam evaporation sputtering with monolayer colloidal crystal. 
On the basis of these patterned catalysts, patterned carbon nanotube arrays with 
hexagonal arranged pillars and honeycomb were then synthesized by the sequent 
chemical vapor deposition method. In addition, the formation mechanism of the 
hexagonal arranged nanorings during the patterned catalyst preparation was 
investigated. 
Chapter 4: A green and facile method based on substrate-enhanced electroless 
deposition is designed for the fabrication of three-dimensional (3D) metal 
nanoparticle @ graphene hydrogel (MNP@GHG) composites. A galvanic cell was 
constructed by inducing nickel foam as the substrate of GHG, to enhance the 
deposition of MNPs on GHG via galvanic cell reaction. Various MNPs with redox 
potential higher than that of Ni, including Au, Pt, Pd and Cu, were successfully 
deposited onto GHG. The produced gold nanoparticles/GHG composite showed good 
electrocatalytic activity and was used to fabricate an amperometric sensor towards 
uric acid with good sensitivity. 
Chapter 5: The main contents and the  significance of this paper were 
summarized. 
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表 1-1 不同类型自组装的构建组分、组装成的系统及其组装特征 

























1893 和 1911 年，Aitken 和 Rayleigh 先后揭示了水雾的形成原因，他们认为这是
由于空气中的水蒸气在固体基板上冷凝形成了紧密堆积的六方水滴阵列[16,17]。由
于这种水滴凝结在固体或液体表面呈现水雾类似于呼气的过程，因此该现象被称
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